Guanidinoacetate administration increases acetylcholinesterase activity in striatum of rats and impairs retention of an inhibitory avoidance task.
Guanidinoacetate methyltransferase deficiency (GAMT-deficiency) is an inborn error of metabolism biochemically characterized by accumulation of guanidinoacetate (GAA) and depletion of creatine; the pathogenesis of brain dysfunction in this disorder is not yet established. In the present study we investigated the effect of intrastriatal administration of GAA on acetylcholinesterase (AChE) activity and on memory acquisition, consolidation and retrieval of step-down inhibitory avoidance task in rat. Results showed that GAA significantly increased AChE activity in rat striatum 30 min (50%) and 3 h (25%), but not 6 h after drug administration. GAA impaired test session performance when applied 30 min before training or after training, and before testing sessions, i.e., impaired memory acquisition, consolidation and retrieval. When injected with a 6 hour interval, GAA affected only memory retrieval. Although the mechanisms of action of GAA on AChE activity and on memory are unclear, these findings suggest that the accumulation of GAA found in patients with GAMT-deficiency may be one of the mechanisms involved in neural dysfunction. Further studies are necessary to evaluate these mechanisms.